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[Utility model registration claims] 

1. A car navigation system comprising: 

a CD player which reproduces a CD-ROM containing a map 
database; 

a signal processing circuit which decodes . data reproduced 
from the CD-ROM; 

an in-car position detector which detects the position of 
a car in which the system is installed; 

an image processing apparatus which develops in a memory 
the map data decoded by the signal processing circuit and the 
data from the in-car position detector, and which converts the 
data in the memory to an image signal; and 

a display apparatus which displays the image signal on a 
display screen; 

wherein one map screen closer to the car is selected from 
the upper and lower map screens which are adjacent to the 
presently displayed map screen, one map screen closer to the 
car is selected from the right and left map screens which are 
adjacent to the presently displayed map screen, and one map 
screen closest to the car is selected from the four map 
screens which are diagonally adjacent to the presently 
displayed map screen, and 

wherein the three selected map screens are stored in the 
memory with the presently displayed, map screen. 
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[Brief description of the drawings] 

Fig. 1 is a block diagram of an example of the present 
device ; 

Fig. 2 shows the screens to be stored in an image memory 
in the example; and 

Fig. 3. shows the screens to be stored in an image memory 
in a known car navigation system. 
[Description of reference symbols] 

1 CD mechanism 

2 system controller 

3 signal processing circuit 

4 audio circuit 

.6 signal processing circuit 

8 system controller 

9 image processing apparatus 

10 image memory 
12 GPS receiver 

15 control panel 

16 display apparatus 

17 angle, sensor 

18 velocity sensor 

[Detailed description of the Device] 

[0001] 

[Industrial applicability] 
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The present device relates to an image processing method, 
in a car navigation system. In particular, the device relates 
to a method to efficiently use a memory to store image data. 

[0002] 
[Prior art] 

Fig. 3 shows how an image memory is used in a known car 
navigation system. In an initial state, the presently 
displayed screen and eight adjacent screens are stored in a 
memory as shown in Fig. 3(a). These screens are scrolled up, 
down, right, left or diagonally when the car moves. As shown 
in Fig. 3(b), a new central screen to be displayed and the 
eight adjacent screens are loaded by a CD player and are then 
scrolled when the car moves out the area of the initial nine 
screens . 
[0003] 

[Problem to be solved] 

In the above known method, the cost of the system is high 
as it needs an image memory capable of simultaneously storing 
nine screens. Another problem is that it takes time to access 
map data . 
[0004] 

The present device has been achieved in view of the 
current circumstances. It is thus an object of the present 
device to provide a car navigation system for reducing the 
necessary capacity of an image memory by efficiently using the 
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memory. 
[0005] 

It is another object of the present device to provide a 
car navigation system for achieving smoother scroll tracing 
the movement of the car by selecting screens to be stored in 
the memory corresponding to the movement of the car. 
[0006] 

[Means to solve the problem] 

(I omitted this section to reduce cost as it is a mere copy of 
claim 1 . ) 
[0007] 

[How the device functions] 

According to the present car navigation system, three map 
screens are selected and stored in a memory. The first screen 
is the closer one to the car between the upper and lower map 
screens which are adjacent to the presently displayed map 
screen. The second one is the closer one to the car between 
the right and left map screens which are adjacent to the 
presently displayed map screen. The third one is the closest 
to the car among the four map screens which are diagonally 
adjacent to the presently displayed map screen. This 
configuration allows smoother scroll of the screen when the 
car moves out the presently displayed screen as the screen the 
car enters has been stored in the memory. This configuration 
reduces memory capacity as screens the car will not enter are 
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not stored in the memory. 
[0008] 
[Example] 

An example of the car navigation system according to the 
present device is now explained referring to figures. Fig. 1 
is a block diagram showing the configuration of the present 
device. In this figure, 24 stands for a CD player including a 
CD mechanism 1 for reproducing .a disk, a signal processing 
circuit 3 for decoding conducting the first error correction 
on the reproduced signal, a controller 2 for controlling the 
CD mechanism 1 and the signal processing circuit 3 and an 
audio circuit 4 containing a D/A converter 4 to obtain a 
speaker drive signal when the reproduced signal is an audio 
signal. An EIAJ-f ormatted digital-out signal 19 from the 
signal processing circuit 3 is input to a PLL circuit 5 of the 
car navigation system 25. The PLL circuit 5 reproduces a clock 
signal from the input signal and outputs these two signals to 
a signal processing circuit 6. The signal processing circuit 6 
decodes the signal conducting the second error correction and 
outputs the signal to an image processing apparatus 9 via a 
bus line 20, a microcomputer interface 7 and a bus line 21. 
The microcomputer interface 7 transmits the signal from the 
signal processing circuit 6 to the image processing apparatus 
9 and reproduces desired map data controlling the system 
controller 2 of the CD player, based on a. signal from the image 
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processing apparatus 9. A radio wave from a satellite is 
received by a GPS receiver 12 via a GPS (Global Positioning 
System) antenna 23 provided outside the car navigation system 
25. The GPS receiver 12 has a signal processing circuit which 
calculates the position of the car from the received signal 
and outputs the car position data to a car position correction 
apparatus 11. The car position correction apparatus 11 
corrects the car position data using the signals from an angle 
sensor 17 and a velocity sensor 18 provided outside the car 
navigation system 25. The corrected data is sent out on a bus 
line 22. The system controller 8 accepts key inputs for 
navigation on a control panel 15, sends based on the input 
instructions to the bus line 21 via the image processing 
apparatus 9 and reads necessary CD-ROM data controlling the CD 
player through the interface microcomputer 7. The system 
controller 8 also reads, judging from the car position data, 
necessary CD-ROM data by controlling the CD player. The system 
controller 8 also instructs the image processing apparatus 9 
to produce a digital map using the read CD-ROM data and to 
store in an image memory 10 the map with, a mark of the car 
position thereon. The position of the mark is calculated from 
information from the car position correction apparatus 11. The 
image processing apparatus 9 converts the signal from the 
image memory 10 to a RGB signal of a predetermined format and 
sends the- converted signal to a D/A converter 13. The analogue 
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RGB signal converted by the D/A converter 13 is converted to a 
NTSC composite video signal by an NTSC encoder 14. The signal 
is thus displayed on a display apparatus 16 as an image. 
[0009] 

In the above configuration, a map having a mark of the 
car position on it is initially displayed. As shown' in Fig. 
2(a), the presently displayed screen and its right, lower and . 
lower right screens denoted with "black" circles are stored 
from the CD-ROM to the image memory 10 when the car enters the 
lower right quarter area denoted with a black circle. The 
presently displayed screen area is divided into four areas by 
a vertical and a horizontal lines set on the displayed screen. 
Here the map data of the displayed screen is stored in the 
image memory 10 at an address for the display apparatus to 
read and display. When the car moves upper left and enters a 
new area denoted with a white circle as shown in Fig. 2(b), 
the map data with black circles are swapped out the image 
memory and new map data with white circles (surrounded by 
broken lines) are newly swapped in the image memory. When the 
car moves upward and enters a new area denoted with a white 
triangle as shown in Fig. 2(c), the map data with black 
circles are swapped out the image memory and new map data with 
white triangles (surrounded by broken lines) are newly swapped 
in the image memory. When the car moves left and enters a new 
area denoted with a white square as shown in Fig. 2(d), the 
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map data with black circles are swapped out the image memory 
and new map data with white squares (surrounded by broken 
lines) are newly swapped in the image memory. When the car 
moves lower right and out the presently displayed screen as 
shown in Fig. 2(e), the screen is scrolled by setting the map 
data including the latest position of the car to the address 
in the image memory 10 for the display apparatus to read and 
display. The scroll is done smoothly as the necessary data has 
been stored in the image memory. When the car moves further 
lower right as shown in Fig. 2(e), the map data surrounded by 
the bold lines except the presently displayed screen area are 
swapped out the image memory and new map data surrounded by 
broken lines are newly swapped in the image memory. Memory 
data swapping is thus repeated corresponding to the position 
of the car in the same manner. 
. [0010} 

[Effects of the device] 

In a known car navigation system, memory capacity for 
nine screens (486 kilo byte) is needed. According to the car 
navigation system of the present device, reduced capacity only 
for four screens (216 kilo byte) is needed. The cost is 
greatly reduced. 
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